Synthesis, characterisation and biological activity investigation of fullerenol/doxorubicin nanocomposite by Jović, Danica
ɍɇɂȼȿɊɁɂɌȿɌ ɍ ɇɈȼɈɆ ɋȺȾɍ                                             ɈȻɊȺɁȺɐ 6. 
ɉɊɂɊɈȾɇɈ-ɆȺɌȿɆȺɌɂɑɄɂ ɎȺɄɍɅɌȿɌ 
 
 
ɂɁȼȿɒɌȺȳ Ɉ Ɉɐȿɇɂ ȾɈɄɌɈɊɋɄȿ ȾɂɋȿɊɌȺɐɂȳȿ 
ȾɈɄɌɈɊȺɇȾȺ ȾȺɇɂɐȿ ȳɈȼɂȶ, ɆȺɋɌȿɊ 
I       ɉɈȾȺɐɂ Ɉ ɄɈɆɂɋɂȳɂ 
 
1. Ⱦɚɬɭɦ ɢ ɨɪɝɚɧ ɤɨʁɢ ʁɟ ɢɦɟɧɨɜɚɨ ɤɨɦɢɫɢʁɭ  
07.12.2017., ɇɚɫɬɚɜɧɨ-ɧɚɭɱɧɨ ɜɟʄɟ ɉɪɢɪɨɞɧɨ-ɦɚɬɟɦɚɬɢɱɤɨɝ ɮɚɤɭɥɬɟɬɚ ɭ ɇɨɜɨɦ ɋɚɞɭ 
 
2. ɋɚɫɬɚɜ ɤɨɦɢɫɢʁɟ ɫɚ ɧɚɡɧɚɤɨɦ ɢɦɟɧɚ ɢ ɩɪɟɡɢɦɟɧɚ ɫɜɚɤɨɝ ɱɥɚɧɚ, ɡɜɚʃɚ, ɧɚɡɢɜɚ ɭɠɟ 
ɧɚɭɱɧɟ ɨɛɥɚɫɬɢ ɡɚ ɤɨʁɭ ʁɟ ɢɡɚɛɪɚɧ ɭ ɡɜɚʃɟ, ɞɚɬɭɦɚ ɢɡɛɨɪɚ ɭ ɡɜɚʃɟ ɢ ɧɚɡɢɜ ɮɚɤɭɥɬɟɬɚ, 
ɭɫɬɚɧɨɜɟ ɭ ɤɨʁɨʁ ʁɟ ɱɥɚɧ ɤɨɦɢɫɢʁɟ ɡɚɩɨɫɥɟɧ: 
1. ɞɪ Ђɟɧђɢ ȼɚɲɬɚɝ, ɪɟɞɨɜɧɢ ɩɪɨɮɟɫɨɪ, Ⱥɧɚɥɢɬɢɱɤa ɯɟɦɢʁɚ (01.10.2014.), ɉɪɢɪɨɞɧɨ-
ɦɚɬɟɦɚɬɢɱɤɢ ɮɚɤɭɥɬɟɬ, ɍɧɢɜɟɪɡɢɬɟɬ ɭ ɇɨɜɨɦ ɋɚɞɭ, ɩɪɟɞɫɟɞɧɢɤ Ʉɨɦɢɫɢʁɟ 
2. ɞɪ Ⱥɥɟɤɫɚɧɞɚɪ Ђɨɪђɟɜɢʄ, ɪɟɞɨɜɧɢ ɩɪɨɮɟɫɨɪ, Ɉɩɲɬa ɯɟɦɢʁɚ (01.10.2009.), ɉɪɢɪɨɞɧɨ-
ɦɚɬɟɦɚɬɢɱɤɢ ɮɚɤɭɥɬɟɬ, ɍɧɢɜɟɪɡɢɬɟɬ ɭ ɇɨɜɨɦ ɋɚɞɭ, ɦɟɧɬɨɪ 
3. ɞɪ Ɇɢɥɚɧ ȼɪɚɧɟɲ, ɜɚɧɪɟɞɧɢ ɩɪɨɮɟɫɨɪ, Ⱥɧɚɥɢɬɢɱɤa ɯɟɦɢʁɚ (24.12.2017.), ɉɪɢɪɨɞɧɨ-
ɦɚɬɟɦɚɬɢɱɤɢ ɮɚɤɭɥɬɟɬ, ɍɧɢɜɟɪɡɢɬɟɬ ɭ ɇɨɜɨɦ ɋɚɞɭ, ɱɥɚɧ 
4. ɞɪ ȼɥɚɞɢɦɢɪ ɋɪɞɢʄ, ɪɟɞɨɜɧɢ ɩɪɨɮɟɫɨɪ, ɇɟɨɪɝɚɧɫɤɟ ɬɟɯɧɨɥɨɝɢʁɟ ɢ ɦɚɬɟɪɢʁɚɥɢ 
(19.10.2006.), Ɍɟɯɧɨɥɨɲɤɢ ɮɚɤɭɥɬɟɬ, ɍɧɢɜɟɪɡɢɬɟɬ ɭ ɇɨɜɨɦ ɋɚɞɭ, ɱɥɚɧ 
5. ɞɪ Јɚɫɦɢɧɤɚ Ɇɪђɚɧɨɜɢʄ, ɧɚɭɱɧɢ ɫɚɪɚɞɧɢɤ, ɉɪɢɪɨɞɧɨ-ɦɚɬɟɦɚɬɢɱɤɟ ɧɚɭɤɟ-Ȼɢɨɥɨɝɢʁɚ, 
ɝɟɧɨɬɨɤɫɢɤɨɥɨɝɢʁɚ (12.06.2013.), ɂɧɫɬɢɬɭɬ ɡɚ Ɉɧɤɨɥɨɝɢʁɭ ɭ ɋɪɟɦɫɤɨʁ Ʉɚɦɟɧɢɰɢ, ɱɥɚɧ 
6. ɞɪ ɇɢɤɨɥɚ Ʉɧɟɠɟɜɢʄ, ɜɢɲɢ ɧɚɭɱɧɢ ɫɚɪɚɞɧɢɤ, ɉɪɢɪɨɞɧɨ-ɦɚɬɚɦɚɬɢɱɤɟ ɧɚɭɤɟ-ɏɟɦɢʁɚ 
(24.05.2017.), Ɍɟɯɧɨɥɨɲɤɨ-ɦɟɬɚɥɭɪɲɤɢ ɮɚɤɭɥɬɟɬ, ɍɧɢɜɟɪɡɢɬɟɬ ɭ Ȼɟɨɝɪɚɞɭ, ɱɥɚɧ 
 
II      ɉɈȾȺɐɂ Ɉ ɄȺɇȾɂȾȺɌɍ 
 
1. ɂɦɟ, ɢɦɟ ʁɟɞɧɨɝ ɪɨɞɢɬɟʂɚ, ɩɪɟɡɢɦɟ: 
Ⱦɚɧɢɰɚ, ɋɬɨʁɚɞɢɧ, Јɨɜɢʄ (ɪɨђɟɧɚ Ɋɚɞɦɚɧɨɜɚɰ) 
 
2. Ⱦɚɬɭɦ ɪɨђɟʃɚ, ɨɩɲɬɢɧɚ, ɞɪɠɚɜɚ:  
25.12.1986., ȼɪɲɚɰ, ɋɪɛɢʁɚ 
 
3. ɇɚɡɢɜ ɮɚɤɭɥɬɟɬɚ, ɧɚɡɢɜ ɫɬɭɞɢʁɫɤɨɝ ɩɪɨɝɪɚɦɚ ɞɢɩɥɨɦɫɤɢɯ ɚɤɚɞɟɦɫɤɢɯ ɫɬɭɞɢʁɚ – ɦɚɫɬɟɪ 
ɢ ɫɬɟɱɟɧɢ ɫɬɪɭɱɧɢ ɧɚɡɢɜ  
 ɉɪɢɪɨɞɧɨ-ɦɚɬɟɦɚɬɢɱɤɢ ɮɚɤɭɥɬɟɬ, ɍɇɋ, Ⱦɟɩɚɪɬɦɚɧ ɡɚ ɯɟɦɢʁɭ, ɛɢɨɯɟɦɢʁɭ ɢ ɡɚɲɬɢɬɭ 
ɠɢɜɨɬɧɟ ɫɪɟɞɢɧɟ, Ⱦɢɩɥɨɦɢɪɚɧɢ ɯɟɦɢɱɚɪ-ɛɢɨɯɟɦɢʁɚ 
 ɉɪɢɪɨɞɧɨ-ɦɚɬɟɦɚɬɢɱɤɢ ɮɚɤɭɥɬɟɬ, ɍɇɋ, Ⱦɟɩɚɪɬɦɚɧ ɡɚ ɯɟɦɢʁɭ, ɛɢɨɯɟɦɢʁɭ ɢ ɡɚɲɬɢɬɭ 
ɠɢɜɨɬɧɟ ɫɪɟɞɢɧɟ, Ȼɢɨɯɟɦɢʁɚ, Ɇɚɫɬɟɪ ɛɢɨɯɟɦɢɱɚɪ 
 
4. Ƚɨɞɢɧɚ ɭɩɢɫɚ ɧɚ ɞɨɤɬɨɪɫɤɟ ɫɬɭɞɢʁɟ ɢ ɧɚɡɢɜ ɫɬɭɞɢʁɫɤɨɝ ɩɪɨɝɪɚɦɚ ɞɨɤɬɨɪɫɤɢɯ ɫɬɭɞɢʁɚ  
2010, ɉɪɢɪɨɞɧɨ-ɦɚɬɟɦɚɬɢɱɤɢ ɮɚɤɭɥɬɟɬ, ɍɇɋ, Ⱦɟɩɚɪɬɦɚɧ ɡɚ ɯɟɦɢʁɭ, ɛɢɨɯɟɦɢʁɭ ɢ ɡɚɲɬɢɬɭ 
ɠɢɜɨɬɧɟ ɫɪɟɞɢɧɟ, Ⱦɨɤɬɨɪɫɤɟ ɚɤɚɞɟɦɫɤɟ ɫɬɭɞɢʁɟ ɯɟɦɢʁɟ 
 
5. ɇɚɡɢɜ ɮɚɤɭɥɬɟɬɚ, ɧɚɡɢɜ ɦɚɝɢɫɬɚɪɫɤɟ ɬɟɡɟ, ɧɚɭɱɧɚ ɨɛɥɚɫɬ ɢ ɞɚɬɭɦ ɨɞɛɪɚɧɟ: 
          / 
6. ɇɚɭɱɧɚ ɨɛɥɚɫɬ ɢɡ ɤɨʁɟ ʁɟ ɫɬɟɱɟɧɨ ɚɤɚɞɟɦɫɤɨ ɡɜɚʃɟ ɦɚɝɢɫɬɪɚ ɧɚɭɤɚ: / 
IV ɉɊȿȽɅȿȾ ȾɈɄɌɈɊɋɄȿ ȾɂɋȿɊɌȺɐɂȳȿ: 
 
ɍ ɞɨɤɬɨɪɫɤɨʁ ɞɢɫɟɪɬɚɰɢʁɢ ʁɟ ɩɪɟɞɫɬɚɜʂɟɧɚ ɫɢɧɬɟɡɚ ɢ ɤɚɪɚɤɬɟɪɢɡɚɰɢʁɚ ɧɨɜɨɝ 
ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ ɧɚɧɨɤɨɦɩɨɡɢɬɚ, ɫɢɧɬɟɬɢɫɚɧɨɝ ɫɚ ɰɢʂɟɦ ɞɨɛɢʁɚʃɚ ɩɨɬɟɧɰɢʁɚɥɧɟ ɧɨɜɟ 
ɧɚɧɨɮɨɪɦɭɥɚɰɢʁɟ ɩɨɫɬɨʁɟʄɟɝ ɚɧɬɢɧɟɨɩɥɚɫɬɢɤɚ ɞɨɤɫɨɪɭɛɢɰɢɧɚ, ɤɨʁɚ ɛɢ ɩɨɤɚɡɚɥɚ ɜɟʄɭ ɛɢɨɥɨɲɤɭ 
ɚɤɬɢɜɧɨɫɬ ɭɡ ɫɦɚʃɟʃɟ ɧɟɠɟʂɟɧɢɯ ɟɮɟɤɚɬɚ ɤɨʁɟ ɫɚɦ ɥɟɤ ɢɡɚɡɢɜɚ-ɤɚɪɞɢɨɬɨɤɫɢɱɧɨɫɬɢ. 
 
ɇɚɧɨɤɨɦɩɨɡɢɬ ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ ʁɟ ɨɤɚɪɚɤɬɟɪɢɫɚɧ ɛɪɨʁɧɢɦ ɦɟɬɨɞɚɦɚ ɩɪɚɬɟʄɢ ɞɜɚ 
ɨɫɧɨɜɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɚ ɩɪɢɫɬɭɩɚ: ɦɨɥɟɤɭɥɫɤɨ-ɫɩɟɤɬɪɨɫɤɨɩɫɤɟ ɦɟɬɨɞɟ (XPS, ɞɟɧɡɢɬɨɦɟɬɪɢʁɚ ɢ 
ɬɪɚɧɫɩɨɪɬɧɟ ɨɫɨɛɢɧɟ, NMR, ɆS, Ɋɚɦɚɧɫɤɚ ɢ UV ɫɩɟɤɬɪɨɫɤɨɩɢʁɚ, SFM) ɢ ɦɟɬɨɞɟ 
ɧɚɧɨɤɚɪɚɤɬɟɪɢɡɚɰɢʁɟ (DLS, AFM, TEM), ɤɚɨ ɢ ɪɚɱɭɧɚɪɫɤɟ ɫɢɦɭɥɚɰɢʁɟ (RDF). 
 
Ȼɢɨɥɨɲɤɚ ɢɫɩɢɬɢɜɚʃɚ ɫɭ ɢɡɜɟɞɟɧɚ ɧɚ ɩɟɬ ʄɟɥɢʁɫɤɢɯ ɥɢɧɢʁɚ, ɨɞ ɬɨɝɚ ɱɟɬɢɪɢ ɦɚɥɢɝɧɨ 
ɬɪɚɧɫɮɨɪɦɢɫɚɧɢɯ ɤɨɧɬɢɧɭɚɥɧɢɯ ɯɭɦɚɧɢɯ ʄɟɥɢʁɫɤɢɯ ɥɢɧɢʁɚ (MCF-7, MDA MB-231, HS-294 T, U-
251) ɢ ʁɟɞɧɨʁ ɡɞɪɚɜɨʁ ɤɨɧɬɢɧɭɚɥɧɨʁ ʄɟɥɢʁɫɤɨʁ ɥɢɧɢʁɢ (MRC-5) ɩɪɢɦɟɧɨɦ ɫɭɥɮɨɪɨɞɚɦɢɧ B (SRB) 
ɬɟɫɬɚ ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ, ɤɚɨ ɢ ɧɚ ɦɨɞɟɥɭ ɡɟɛɪɢɰɚ (Danio rerio) ɢɫɩɢɬɢɜɚʃɟɦ ɥɟɬɚɥɧɨɫɬɢ, 
ɦɨɪɮɨɥɨɲɤɢɯ ɚɛɧɨɪɦɚɥɧɨɫɬɢ ɢ ɫɪɱɚɧɟ ɮɭɧɤɰɢʁɟ ɬɪɟɬɢɪɚɧɢɯ ɟɦɛɪɢɨɧɚ ɡɟɛɪɚ ɪɢɛɚ. 
 
Ɋɟɡɭɥɬɚɬɢ ɛɢɨɥɨɲɤɢɯ ɢɫɩɢɬɢɜɚʃɚ ɧɚ in vitro ɦɨɞɟɥɭ ɪɚɡɥɢɱɢɬɢɯ ɬɭɦɨɪɫɤɢɯ ʄɟɥɢʁɫɤɢɯ ɥɢɧɢʁɚ 
ɩɨɤɚɡɭʁɭ ɡɧɚɱɚʁɚɧ ɚɧɬɢɩɪɨɥɢɮɟɪɚɬɢɜɧɢ ɟɮɟɤɚɬ ɧɚɧɨɤɨɦɩɨɡɢɬɚ, ɤɚɨ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬ ɩɪɟɦɚ 
ɬɭɦɨɪɫɤɢɦ ɭ ɨɞɧɨɫɭ ɧɚ ɡɞɪɚɜɭ ʄɟɥɢʁɫɤɭ ɥɢɧɢʁɭ. 
ɍ in vivo ɢɫɬɪɚɠɢɜɚʃɭ ɧɚ ɦɨɞɟɥɭ ɟɦɛɪɢɨɧɢ ɡɟɛɪɢɰɚ ɬɪɟɬɢɪɚɧɢ ɧɚɧɨɤɨɦɩɨɡɢɬɨɦ ɫɭ ɢɦɚɥɢ 
ɡɧɚɱɚʁɧɨ ɜɟʄɭ ɫɬɨɩɭ ɩɪɟɠɢɜʂɚɜɚʃɚ ɢ ɦɚʃɟ ɨɦɟɬɚʃɟ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɮɭɧɤɰɢʁɚ ɧɟɝɨ 
ɟɦɛɪɢɨɧɢ ɬɪɟɬɢɪɚɧɢ ɢɫɬɢɦ ɤɨɧɰɟɧɬɪɚɰɢʁɚɦɚ ɫɚɦɨɝ ɞɨɤɫɨɪɭɛɢɰɢɧɚ, ɲɬɨ ɭɤɚɡɭʁɟ ɞɚ ʁɟ ɭɤɭɩɧɚ 
ɬɨɤɫɢɱɧɨɫɬ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɞɨɤɫɨɪɭɛɢɰɢɧɨɦ ɦɚʃɚ. 
 
Ⱦɢɫɟɪɬɚɰɢʁɚ ʁɟ ɧɚɩɢɫɚɧɚ ɧɚ ɫɪɩɫɤɨɦ ʁɟɡɢɤɭ ɭɡ ɫɚɠɟɬɚɤ ɧɚ ɫɪɩɫɤɨɦ ɢ ɟɧɝɥɟɫɤɨɦ ʁɟɡɢɤɭ ɢ ɫɚɞɪɠɢ: 
7 ɩɨɝɥɚɜʂɚ, 222 ɫɬɪɚɧɢɰɚ, 16 ɬɚɛɟɥɚ, 82 ɫɥɢɤɟ (ɨɞ ɬɨɝɚ 56 ɝɪɚɮɢɤɨɧɚ) ɢ 24 ɩɪɢɥɨɝɚ. ɍ 
ɞɢɫɟɪɬɚɰɢʁɢ ʁɟ ɰɢɬɢɪɚɧɨ 375 ɥɢɬɟɪɚɬɭɪɧɢɯ ɧɚɜɨɞɚ. ɉɨɪɟɞ ɬɨɝɚ, ɩɪɢɥɨɠɟɧɚ ʁɟ ɢ Ȼɢɨɝɪɚɮɢʁɚ 
ɤɚɧɞɢɞɚɬɚ ɫɚ ɛɢɛɥɢɨɝɪɚɮɢʁɨɦ, ɤɚɨ ɢ ɤʂɭɱɧɚ ɞɨɤɭɦɟɧɬɚɰɢʁɫɤɚ ɢɧɮɨɪɦɚɰɢʁɚ ɧɚ ɫɪɩɫɤɨɦ ɢ 
ɟɧɝɥɟɫɤɨɦ ʁɟɡɢɤɭ. 
 
 
V ȼɊȿȾɇɈȼȺȵȿ ɉɈȳȿȾɂɇɂɏ ȾȿɅɈȼȺ ȾɈɄɌɈɊɋɄȿ ȾɂɋȿɊɌȺɐɂȳȿ: 
 
ɍ ɭɜɨɞɧɨɦ ɞɟɥɭ ɨɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ (2 ɫɬɪɚɧɟ) ɫɭ ɩɪɚɬɟʄɢ ɥɢɬɟɪɚɬɭɪɧɟ ɩɨɞɚɬɤɟ ɨɛɪɚђɟɧɢ 
ɨɫɧɨɜɧɢ ɩɨʁɦɨɜɢ ɜɟɡɚɧɢ ɡɚ ɧɚɧɨɬɟɯɧɨɥɨɝɢʁɭ ɢ ɧɚɧɨɦɚɬɟɪɢʁɚɥɟ, ɫɚ ɩɨɫɟɛɧɢɦ ɨɫɜɪɬɨɦ ɧɚ ʃɢɯɨɜɭ 
ɩɪɢɦɟɧɭ ɤɚɨ ɧɚɧɨɧɨɫɚɱɚ ɚɧɬɢɧɟɨɩɥɚɫɬɢɤɚ. 
 
ɍ ɬɟɨɪɢʁɫɤɨɦ ɞɟɥɭ (58 ɫɬɪɚɧɚ) ʁɟ ɢɫɬɚɤɧɭɬ ɡɧɚɱɚʁ ɢɧɬɟɪɚɤɰɢʁɚ ɧɚɧɨɦɚɬɟɪɢʁɚɥɚ ɫɚ ʄɟɥɢʁɚɦɚ ɭɡ 
ɩɪɟɝɥɟɞ ɧɚʁɛɢɬɧɢʁɢɯ ɨɫɨɛɢɧɚ ɧɚɧɨɱɟɫɬɢɰɚ ɤɨʁɟ ɭɬɢɱɭ ɧɚ ɩɪɟɭɡɢɦɚʃɟ ɨɞ ʄɟɥɢʁɚ ɢ ɬɪɟɧɞɨɜɚ ɭ 
ɧɚɧɨɮɨɪɦɭɥɚɰɢʁɢ ɥɟɤɨɜɚ ɢ ɧɚɧɨɬɟɪɚɩɢʁɢ ɭɡ ɩɪɟɝɥɟɞ ɧɚʁɛɢɬɧɢʁɢɯ ɨɫɨɛɢɧɚ ɧɚɧɨɮɨɪɦɭɥɚɰɢʁɚ 
ɚɧɬɢɧɟɨɩɥɚɫɬɢɤɚ. 
Ʉɚɨ ɩɨɬɟɧɰɢʁɚɥɧɢ ɧɚɧɨɧɨɫɚɱ ɢɫɬɚɤɧɭɬ ʁɟ ɮɭɥɟɪɟɧɨɥ ɢ ɨɛɪɚђɟɧ ɞɟɬɚʂɧɨ ɤɪɨɡ ɪɚɡɥɢɱɢɬɟ ɩɭɬɟɜɟ 
ɫɢɧɬɟɡɟ ɢ ɮɢɡɢɱɤɨ-ɯɟɦɢʁɫɤɟ ɨɫɨɛɢɧɟ ɜɨɞɟɧɢɯ ɪɚɫɬɜɨɪɚ ɮɭɥɟɪɟɧɨɥɚ. ɉɨɫɟɛɧɚ ɩɚɠʃɚ ʁɟ 
ɩɨɫɜɟʄɟɧɚ ɧɚɜɨђɟʃɭ ɛɢɨɥɨɲɤɟ ɚɤɬɢɜɧɨɫɬɢ ɮɭɥɟɪɟɧɨɥɚ, ɭɡ ɥɢɬɟɪɚɬɭɪɧɟ ɧɚɜɨɞɟ ɩɨ ɩɢɬɚʃɭ 
ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɟ ɚɤɬɢɜɧɨɫɬɢ, ɪɚɞɢɨ-, ɧɟɭɪɨ- ɢ ɨɪɝɚɧɨɩɪɨɬɟɤɬɢɜɧɨɝ ɟɮɟɤɬɚ, ɚɧɬɢɩɪɨɥɢɮɟɪɚɬɢɜɧɟ 
ɚɤɬɢɜɧɨɫɬɢ. Ɍɚɤɨђɟ, ɞɚɬ ʁɟ ɩɪɟɝɥɟɞ ɥɢɬɟɪɚɬɭɪɟ ɩɨ ɩɢɬɚʃɭ ɬɨɤɫɢɱɧɨɫɬɢ, ɮɚɪɦɚɤɨɤɢɧɟɬɢɤɟ ɢ 
ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬɢ ɮɭɥɟɪɟɧɨɥɚ. 
Ɉɞ ɚɧɬɢɧɟɨɩɥɚɫɬɢɱɧɢɯ ɥɟɤɨɜɚ ɞɟɬɚʂɧɨ ʁɟ ɨɩɢɫɚɧ ɞɨɤɫɨɪɭɛɢɰɢɧ, ɮɚɪɦɚɤɨɤɢɧɟɬɢɤɚ ɥɟɤɚ, 
ɦɟɯɚɧɢɡɦɢ ɞɟʁɫɬɜɚ ɤɚɤɨ ɥɟɤɚ, ɬɚɤɨ ɢ ɧɚɧɨɮɨɪɦɭɥɚɰɢʁɚ ɥɟɤɚ ɭɡ ɧɚɡɧɚɱɟɧɚ ɧɟɠɟʂɟɧɚ ɞɟʁɫɬɜɚ ɢ 
ɬɨɤɫɢɱɧɨɫɬ. Ⱦɚɬ ʁɟ ɬɟɤɫɬɭɚɥɧɨ-ɬɚɛɟɥɚɪɧɢ ɩɪɟɝɥɟɞ ɧɚʁɡɧɚɱɚʁɧɢʁɢɯ ɧɚɧɨɮɨɪɦɭɥɚɰɢʁɚ 
ɞɨɤɫɨɪɭɛɢɰɢɧɚ ɡɚɫɧɨɜɚɧɢɯ ɧɚ ɪɚɡɥɢɱɢɬɢɦ ɧɚɧɨɫɢɫɬɟɦɢɦɚ ɫɚ ɢɫɬɚɤɧɭɬɢɦ ɨɫɨɛɢɧɚɦɚ ɢ 
ɧɟɞɨɫɬɚɬɚɰɢɦɚ.  
 
ɍ ɨɞɟʂɤɭ ɰɢʂɟɜɢ ɢɫɬɪɚɠɢɜɚʃɚ (1 ɫɬɪɚɧɚ) ɫɭ ʁɚɫɧɨ ɢ ɤɨɧɰɢɡɧɨ ɩɨɫɬɚɜʂɟɧɚ 4 ɨɫɧɨɜɧɚ ɰɢʂɚ 
ɢɫɬɪɚɠɢɜɚʃɚ ɨɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ: 
1. ɫɢɧɬɟɡɚ ɫɬɚɛɢɥɧɨɝ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɤɨɦɟɪɰɢʁɚɥɧɨɝ ɚɧɬɢɧɟɨɩɥɚɫɬɢɤɚ ɞɨɤɫɨɪɭɛɢɰɢɧɚ  
ɫɚ ɧɚɧɨɧɨɫɚɱɟɦ ɮɭɥɟɪɟɧɨɥɨɦ 
 2. ɮɢɡɢɱɤɨ-ɯɟɦɢʁɫɤɚ ɤɚɪɚɤɬɟɪɢɡɚɰɢʁɚ ɢ ɢɫɩɢɬɢɜɚʃɟ ɫɬɚɛɢɥɧɨɫɬɢ ɧɨɜɨɝ ɧɚɧɨɤɨɦɩɨɡɢɬɚ 
ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ 
 3. ɭɩɨɪɟђɢɜɚʃɟ ɰɢɬɨɬɨɤɫɢɱɧɟ ɚɤɬɢɜɧɨɫɬɢ ɤɨɦɟɪɰɢʁɚɥɧɨɝ ɚɧɬɢɧɟɨɩɥɚɫɬɢɤɚ 
ɞɨɤɫɨɪɭɛɢɰɢɧɚ ɢ ɧɨɜɨɝ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ in vitro ɧɚ 4 ɦɚɥɢɝɧɟ 
ɯɭɦɚɧɟ ʄɟɥɢʁɫɤɟ ɥɢɧɢʁɟ ɢ ʁɟɞɧɨʁ ɡɞɪɚɜɨʁ ɯɭɦɚɧɨʁ ʄɟɥɢʁɫɤɨʁ ɥɢɧɢʁɢ 
 4. ɢɫɩɢɬɢɜɚʃɟ ɟɮɟɤɬɚ ɮɭɥɟɪɟɧɨɥɚ, ɞɨɤɫɨɪɭɛɢɰɢɧɚ ɢ ɧɚɧɨɤɨɦɩɨɡɢɬɚ 
ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ ɧɚ in vivo ɦɨɞɟɥɭ ɡɟɛɪɢɰɚ   
 
ɍ ɞɟɥɭ ɦɚɬɟɪɢʁɚɥ ɢ ɦɟɬɨɞɟ (23 ɫɬɪɚɧe) ʁɟ ɞɟɬɚʂɧɨ ɩɪɟɞɫɬɚɜʂɟɧ ɫɢɧɬɟɬɫɤɢ ɩɭɬ ɮɭɥɟɪɟɧɨɥɚ 
ɤɨɪɢɲʄɟɧɨɝ ɡɚ ɩɨɬɪɟɛɟ ɢɡɜɨђɟʃɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɨɝ ɞɟɥɚ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ, ɤɚɨ ɢ ɩɪɢɩɪɟɦɚ 
ɪɚɫɬɜɨɪɚ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ. Ɂɚ ɫɜɟ ɦɟɬɨɞɟ ɫɭ ɞɚɬɢ ɞɟɬɚʂɧɢ ɨɩɢɫɢ 
ɩɨɫɬɭɩɚɤɚ ɩɪɢɩɪɟɦɟ ɭɡɨɪɚɤɚ ɢ ɢɡɜɨђɟʃɚ ɟɤɫɩɟɪɢɦɟɧɚɬɚ, ɢ ɩɨɫɟɛɧɚ ɩɚɠʃɚ ʁɟ ɩɨɤɥɨʃɟɧɚ 
ɫɚɜɪɟɦɟɧɢɦ ɧɚɭɱɧɢɦ ɦɟɬɨɞɚɦɚ. Ɋɚɱɭɧɚɪɫɤɟ ɩɨɫɬɚɜɤɟ ɫɭ ʁɚɫɧɨ ɢ ɭ ɩɨɬɩɭɧɨɫɬɢ ɞɟɮɢɧɢɫɚɧɟ ɢ 
ɨɩɢɫɚɧɟ, ɤɚɨ ɢ ɩɨɫɬɭɩɰɢ ɛɢɨɥɨɲɤɢɯ ɬɟɫɬɨɜɚ, ɩɪɢɩɪɟɦɟ ɛɢɨɥɨɲɤɢɯ ɭɡɨɪɚɤɚ, ʃɢɯɨɜɚ ɨɛɪɚɞɚ ɢ 
ɧɚɱɢɧɢ ɢɡɜɨђɟʃɚ ɟɤɫɩɟɪɢɦɟɧɚɬɚ ɢ ɨɛɪɚɞɚ ɪɟɡɭɥɬɚɬɚ. 
 
ɍ ɞɟɥɭ ɪɟɡɭɥɬɚɬɢ (50 ɫɬɪɚɧɚ) ɫɭ ɨɤɚɪɚɤɬɟɪɢɫɚɧɢ ɮɭɥɟɪɟɧɨɥ ɤɚɨ ɦɨɥɟɤɭɥ ɢ ɧɚɧɨɱɟɫɬɢɰɚ, ɤɚɨ ɢ 
ɧɚɧɨɤɨɦɩɨɡɢɬ ɩɪɚɬɟʄɢ ɞɜɚ ɪɚɡɥɢɱɢɬɚ ɩɪɢɫɬɭɩɚ: ɦɨɥɟɤɭɥɫɤɨ-ɫɩɟɤɬɪɚɥɧɟ ɦɟɬɨɞɟ (XPS, Raman, 
FTIR, MS, NMR, UV, SFM) ɢ ɦɟɬɨɞɟ ɧɚɧɨɤɚɪɚɤɬɟɪɢɡɚɰɢʁɟ (AFM, TEM, DLS). Ɉɜɨ ɩɨɝɥɚɜʂɟ ʁɟ 
ɩɨɞɟʂɟɧɨ ɭ ɞɨɛɪɨ ɨɪɝɚɧɢɡɨɜɚɧɟ, ɫɦɢɫɥɟɧɟ, ɥɨɝɢɱɤɟ ɰɟɥɢɧɟ ɫɚ ɪɟɡɭɥɬɚɬɢɦɚ ɫɜɚɤɟ ɨɞ ɧɚɜɟɞɟɧɢɯ 
ɦɟɬɨɞɚ ɩɪɟɞɫɬɚɜʂɟɧɢɯ ɭ ɜɢɞɭ ɬɚɛɟɥɚ (ɞɟɧɡɢɬɨɦɟɬɪɢʁɚ ɢ ɬɪɚɧɫɩɨɪɬɧɟ ɨɫɨɛɢɧɟ, XPS, ɪɟɡɭɥɬɚɬɢ in 
vitro ɢ in vivo ɨɝɥɟɞɚ, DLS), ɫɥɢɤɚ (AFM, TEM, ɪɟɡɭɥɬɚɬɢ in vivo ɨɝɥɟɞɚ), ɝɪɚɮɢɱɤɢɯ ɩɪɢɤɚɡɚ 
(ɞɟɧɡɢɬɨɦɟɬɪɢʁɚ ɢ ɬɪɚɧɫɩɨɪɬɧɟ ɨɫɨɛɢɧɟ, DLS, ɪɟɡɭɥɬɚɬɢ in vitro ɢ in vivo ɨɝɥɟɞɚ), ɢ ɫɩɟɤɬɚɪɚ 
(XPS, UPLC, NMR, Raman, FTIR, UV, SFM). Ɋɟɡɭɥɬɚɬɢ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɢ ɫɚ ɧɟɞɜɨɫɦɢɫɥɟɧɢɦ ɢ 
ʁɚɫɧɢɦ ɨɩɢɫɢɦɚ ɢ ɭɩɨɪɟђɢɜɚʃɟɦ ɫɚ ɨɞɝɨɜɚɪɚʁɭʄɨɦ ɫɚɜɪɟɦɟɧɢɦ ɥɢɬɟɪɚɬɭɪɧɢɦ ɧɚɜɨɞɢɦɚ.  
 
Ⱦɢɫɤɭɫɢʁɚ (34 ɫɬɪɚɧɚ) ɨɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ʁɟ ɩɨɞɟʂɟɧɚ ɩɨ ɥɨɝɢɱɤɢɦ ɢ ɫɥɟɞɫɬɜɟɧɢɦ 
ɰɟɥɢɧɚɦɚ ɢ ɩɪɟɞɫɬɚɜʂɚ ɛɨɝɚɬɨ ɢ ɞɨɛɪɨ ɫɬɪɭɤɬɭɢɪɚɧɨ ɨɛɪɚɡɥɨɠɟʃɟ ɞɨɛɢʁɟɧɢɯ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɯ ɢ ɬɟɨɪɢʁɫɤɢɯ ɪɟɡɭɥɬɚɬɚ ɫɚ ɫɚɜɪɟɦɟɧɢɦ ɢ ɞɨɛɪɨ ɨɞɚɛɪɚɧɢɦ ɢɡɛɨɪɨɦ ɧɚɭɱɧɟ 
ɥɢɬɟɪɚɬɭɪɟ. ɋɜɚɤɢ ɩɨɞɧɚɫɥɨɜ ʁɟ ɞɟɬɚʂɧɨ ɢ ʁɚɫɧɨ ɨɛɪɚђɟɧ ɭɡ ʁɚɫɧɨ ɢɫɬɢɰɚʃɟ ɢ ɞɢɫɤɭɫɢʁɭ 
ɞɨɛɢʁɟɧɢɯ ɪɟɡɭɥɬɚɬɚ. 
 
ɇɚ ɤɪɚʁɭ, ɭ ɡɚɤʂɭɱɤɭ (5 ɫɬɪɚɧɟ) ɫɭ ʁɚɫɧɨ ɢ ɩɪɟɝɥɟɞɧɨ, ɥɨɝɢɱɤɢ ɢ ɤɨɧɰɢɡɧɨ ɫɭɦɢɪɚɧɢ ɪɟɡɭɥɬɚɬɢ 
ɨɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ɤɨʁɢ ɧɟɞɜɨɫɦɢɫɥɟɧɨ ɭɤɚɡɭʁɭ ɧɚ ɧɚɭɱɧɢ ɞɨɩɪɢɧɨɫ ɪɟɡɭɥɬɚɬɚ 
ɢɫɬɪɚɠɢɜɚʃɚ ɨɛɭɯɜɚʄɟɧɢɯ ɨɜɨɦ ɞɨɤɬɨɪɫɤɨɦ ɞɢɫɟɪɬɚɰɢʁɨɦ, ɩɨɫɟɛɧɨ ɫɚ ɚɫɩɟɤɬɚ ɨɪɢɝɢɧɚɥɧɨɫɬɢ ɢ 
ɚɤɬɭɟɥɧɨɫɬɢ ɬɟɦɟ ɢɫɬɪɚɠɢɜɚʃɚ, ɫɚ ɧɚɡɧɚɱɟɧɨɦ ɡɧɚɱɚʁɧɨɦ ɩɨɬɟɧɰɢʁɚɥɧɨɦ ɩɪɢɦɟɧɨɦ ɭ ɤɥɢɧɢɱɤɨʁ 
ɩɪɚɤɫɢ. 
 
VI ɋɉɂɋȺɄ ɇȺɍɑɇɂɏ ɂ ɋɌɊɍɑɇɂɏ ɊȺȾɈȼȺ ɄɈȳɂ ɋɍ ɈȻȳȺȼȴȿɇɂ ɂɅɂ 
ɉɊɂɏȼȺȶȿɇɂ ɁȺ ɈȻȳȺȼȴɂȼȺȵȿ ɇȺ ɈɋɇɈȼɍ ɊȿɁɍɅɌȺɌȺ ɂɋɌɊȺɀɂȼȺȵȺ ɍ 
ɈɄȼɂɊɍ ɊȺȾȺ ɇȺ ȾɈɄɌɈɊɋɄɈȳ ȾɂɋȿɊɌȺɐɂȳɂ 
1. Danica S. Jović, Mariana N. Seke, Aleksandar N. Djordjevic, Jasminka Ž. Mrđanović, Lidija D. 
Aleksić, Gordana M. Bogdanović, Aleksandar B. Pavić, Janez Plavec, Fullerenol nanoparticles as a 
new delivery system for doxorubicin, RSC Advances 6 (2016) 38563–38578, Ɇ21 
2. Vraneš Milan, Borišev Ivana, Tot Aleksandar, Armaković Stevan, Armaković Sanja, Jović Danica, 
Gadžurić Slobodan, Djordjevic Aleksandar, Self-assembling, reactivity and molecular dynamics of 
fullerenol nanoparticles, Physical chemistry chemical physics 19 (2017) 135-144, Ɇ21 
3. Seke Mariana, Petrovic Danijela, Djordjevic Aleksandar, Jovic Danica, Labudovic-Borovic Milica, 
Kanacki Zdenko, Jankovic Milan, Fullerenol/doxorubicin nanocomposite mitigates acute oxidative 
stress and modulates apoptosis in myocardial tissue, Nanotechnology 27 (2016) 485101, M21 
VII      ɁȺɄȴɍɑɐɂ ɈȾɇɈɋɇɈ ɊȿɁɍɅɌȺɌɂ ɂɋɌɊȺɀɂȼȺȵȺ  
Ɋɟɚɥɢɡɚɰɢʁɨɦ ɨɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ɨɫɬɜɚɪɟɧɢ ɫɭ ɩɨɫɬɚɜʂɟɧɢ ɰɢʂɟɜɢ ɩɪɟɞɫɬɚɜʂɟɧɢ ɭ 
ɩɪɢʁɚɜɢ, ɧɚ ɩɪɜɨɦ ɦɟɫɬɭ ɫɢɧɬɟɡɚ ɧɨɜɨɝ ɫɬɚɛɢɥɧɨɝ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ ɤɨʁɢ 
ɩɨɤɚɡɭʁɟ ɡɧɚɱɚʁɧɭ ɛɢɨɥɨɲɤɭ ɚɤɬɢɜɧɨɫɬ ɭ ɫɦɢɫɥɭ ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ ɩɪɟɦɚ ɦɚɥɢɝɧɢɦ 
ɤɨɧɬɢɧɭɚɥɧɢɦ ʄɟɥɢʁɫɤɢɦ ɥɢɧɢʁɚɦɚ ɭɡ ɞɨɤɚɡɚɧɨ ɫɦɚʃɟʃɟ ɤɚɪɞɢɨɬɨɤɫɢɱɧɨɫɬɢ ɧɚ ɦɨɞɟɥɭ ɡɟɛɪɢɰɚ, 
ɲɬɨ ʁɟ ɢɧɚɱɟ ɨɝɪɚɧɢɱɚɜɚʁɭʄɢ ɮɚɤɬɨɪ ɩɪɢ ɤɥɢɧɢɱɤɨʁ ɩɪɢɦɟɧɢ ɞɨɤɫɨɪɭɛɢɰɢɧɚ. 
 
ɍ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɨɦ ɞɟɥɭ ʁɟ ɢɫɩɢɬɚɧɚ ɨɪɝɚɧɢɡɚɰɢʁɚ ɜɨɞɟ ɢ ɢɧɬɟɪɦɨɥɟɤɭɥɫɤɚ ɢɧɬɟɪɚɤɰɢʁɚ 
ɢɡɦɟђɭ ɜɨɞɟ ɢ ɮɭɥɟɪɟɧɨɥɚ ɤɪɨɡ ɩɪɨɰɟɫ ɫɬɜɚɪɚʃɚ ɧɚɧɨɚɝɥɨɦɟɪɚɬɚ ɧɚ ɪɚɡɥɢɱɢɬɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦɚ 
ɩɪɢɦɟʃɭʁɭʄɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢ ɢ ɪɚɱɭɧɫɤɢ ɩɪɢɫɬɭɩ. ɇɚɧɨɱɟɫɬɢɰɟ ɮɭɥɟɪɟɧɨɥɚ ɫɭ ɩɪɢɦɚɪɧɨ 
ɨɤɚɪɚɤɬɟɪɢɫɚɧɟ ɩɪɢɦɟɧɨɦ ɞɢɧɚɦɢɱɤɨɝ ɪɚɫɟʁɚʃɚ ɫɜɟɬɥɨɫɬɢ, ɚɬɨɦɫɤɟ ɦɢɤɪɨɫɤɨɩɢʁɟ ɫɢɥɚ ɢ 
ɬɪɚɧɫɦɢɫɢɨɧɟ ɟɥɟɤɬɪɨɧɫɤɟ ɦɢɤɪɨɫɤɨɩɢʁɟ. Ƚɭɫɬɢɧɚ, ɟɥɟɤɬɪɢɱɧɚ ɩɪɨɜɨɞʂɢɜɨɫɬ ɢ ɞɢɧɚɦɢɱɤɚ 
ɜɢɫɤɨɡɧɨɫɬ ɜɨɞɟɧɢɯ ɪɚɫɬɜɨɪɚ ɮɭɥɟɪɟɧɨɥɚ ɫɭ ɦɟɪɟɧɟ ɭ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɨɩɫɟɝɭ 293,15-315,15 K. 
ɂɡ ɪɟɡɭɥɬɚɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɨ ɨɞɪɟђɟɧɟ ɝɭɫɬɢɧɟ ɞɨɛɢʁɟɧɢ ɫɭ ɜɚɠɧɢ ɬɟɪɦɨɞɢɧɚɦɢɱɤɢ 
ɩɚɪɚɦɟɬɪɢ, ɤɚɨ ɲɬɨ ʁɟ ɩɪɢɜɢɞɧɚ ɦɨɥɚɪɧɚ ɡɚɩɪɟɦɢɧɚ, ɚ ɢɡɪɚɱɭɧɚɬɟ ɫɭ ɢ ɩɚɪɰɢʁɚɥɧɟ ɦɨɥɚɪɧɟ 
ɡɚɩɪɟɦɢɧɟ ɜɨɞɟ ɢ ɮɭɥɟɪɟɧɨɥɚ. ɍ ɰɢʂɭ ɛɨʂɟɝ ɪɚɡɭɦɟɜɚʃɚ ɩɪɢɪɨɞɟ ɢɧɬɟɪɚɤɰɢʁɚ ɮɭɥɟɪɟɧɨɥɚ ɢ 
ɜɨɞɟ, ɩɪɢɦɟʃɟɧɚ ʁɟ DFT ɫɢɦɭɥɚɰɢʁɚ ɢ ɮɭɧɤɰɢʁɚ ɪɚɞɢʁɚɥɧɟ ɞɢɫɬɪɢɛɭɰɢʁɟ. 
Ɋɟɡɭɥɬɚɬɢ ɭɤɚɡɭʁɭ ɧɚ ɨɪɝɚɧɢɡɚɰɢʁɭ ɧɚɧɨɱɟɫɬɢɰɚ ɮɭɥɟɪɟɧɨɥɚ ɭ ɜɨɞɢ, ɲɬɨ ʁɟ ɜɟɨɦɚ ɛɢɬɧɨ 
ɭɡɢɦɚʁɭʄɢ ɭ ɨɛɡɢɪ ʃɢɯɨɜɭ ɩɪɢɦɟɧɭ ɤɚɨ ɧɚɧɨɧɨɫɚɱɚ ɭ ɛɢɨɥɨɲɤɢɦ ɦɟɞɢʁɭɦɢɦɚ ɢ ɫɢɫɬɟɦɢɦɚ ɤɨʁɟ 
ɨɞɥɢɤɭʁɟ ɜɢɫɨɤ ɫɚɞɪɠɚʁ ɜɨɞɟ. ɇɟɤɨɜɚɥɟɧɬɧɚ ɩɪɢɪɨɞɚ ɢɧɬɟɪɚɤɰɢʁɚ ɞɨɤɫɨɪɭɛɢɰɢɧɚ ɢ 
ɮɭɥɟɪɟɧɨɥɫɤɢɯ ɧɚɧɨɱɟɫɬɢɰɚ ɭ ɧɚɧɨɤɨɦɩɨɡɢɬɭ ʁɟ ɩɨɬɜɪђɟɧɚ ɯɪɨɦɚɬɨɝɪɚɮɫɤɢ, NMR-ɨɦ, ɦɚɫɟɧɨɦ 
ɫɩɟɤɬɪɚɥɧɨɦ ɚɧɚɥɢɡɨɦ, ɤɚɨ ɢ ɩɪɢɦɟɧɨɦ ɫɩɟɤɬɪɨɫɤɨɩɫɤɢɯ ɦɟɬɨɞɚ: Raman ɢ UV ɫɩɟɤɬɪɨɫɤɨɩɢʁɨɦ, 
ɤɚɨ ɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢʁɨɦ. ɉɨɪɟɞ ɬɨɝɚ, ɪɟɡɭɥɬɚɬɢ ɭɤɚɡɭʁɭ ɢ ɧɚ ɦɨɝɭʄɧɨɫɬ ɩɨɫɬɨʁɚʃɚ ɞɢɦɟɪɚ 
ɫɚɦɨɝ ɥɟɤɚ ɞɨɤɫɨɪɭɛɢɰɢɧɚ, ɤɨʁɢ ɢ ɤɚɨ ɬɚɤɚɜ, ɚɥɢ ɢ ɤɚɨ ɩɨʁɟɞɢɧɚɱɧɢ ɦɨɥɟɤɭɥ ɭɥɚɡɢ ɭ ɫɚɫɬɚɜ 
ɧɚɧɨɤɨɦɩɨɡɢɬɚ. Ʉɚɪɚɤɬɟɪɢɡɚɰɢʁɚ ɱɟɫɬɢɰɚ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ʁɟ ɢɫɩɢɬɚɧɚ ɦɢɤɪɨɫɤɨɩɢʁɨɦ ɚɬɨɦɫɤɢɯ 
ɫɢɥɚ, ɞɢɧɚɦɢɱɤɢɦ ɪɚɫɟʁɚʃɟɦ ɫɜɟɬɥɨɫɬɢ ɢ ɬɪɚɧɫɦɢɫɢɨɧɨɦ ɟɥɟɤɬɪɨɧɫɤɨɦ ɦɢɤɪɨɫɤɨɩɢʁɨɦ. 
 
ɐɢʂ ɛɢɨɥɨɲɤɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ɨɩɢɫɚɧɨɝ ɭ ɨɜɨɦ ɪɚɞɭ ʁɟ ɛɢɨ ɢɫɩɢɬɢɜɚʃɟ ɨɫɨɛɢɧɚ ɧɚɧɨɤɨɦɩɨɡɢɬɚ 
ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ, ɩɨɬɟɧɰɢʁɚɥɧɨɝ ɰɢɬɨɬɨɤɫɢɱɧɨɝ ɟɮɟɤɬɚ ɧɚ ɯɭɦɚɧɟ ɤɨɧɬɢɧɭɚɥɧɟ ɦɚɥɢɝɧɟ 
ʄɟɥɢʁɫɤɟ ɥɢɧɢʁɟ, ɤɚɨ ɢ ɬɨɤɫɢɱɧɨɫɬ ɩɪɟɦɚ ɟɦɛɪɢɨɧɢɦɚ ɡɟɛɪɢɰɚ. Ⱦɨɤɫɨɪɭɛɢɰɢɧ ɢ ɧɚɧɨɤɨɦɩɨɡɢɬ 
ɫɭ ɭ ɢɫɩɢɬɚɧɢɦ ɤɨɧɰɟɧɬɪɚɰɢʁɚɦɚ (0,001–10 μmol/dm3, ɪɚɱɭɧɚɬɨ ɧɚ ɞɨɤɫɨɪɭɛɢɰɢɧ) ɩɨɤɚɡɚɥɢ 
ɡɧɚɱɚʁɧɭ ɚɤɬɢɜɧɨɫɬ ɭ ɩɨɝɥɟɞɭ ɢɧɯɢɛɢɰɢʁɟ ʄɟɥɢʁɫɤɨɝ ɪɚɫɬɚ. ɍɨɱɟɧɨ ʁɟ ɞɚ ɞɨɤɫɨɪɭɛɢɰɢɧ ɢɫɩɨʂɚɜɚ 
ɧɚʁɜɟʄɢ ɰɢɬɨɬɨɤɫɢɱɧɢ ɟɮɟɤɚɬ ɧɚ HS-294 T (EC50=0,0532 μmol/dm3) ɭ 72-h ɬɪɟɬɦɚɧɭ, ɡɚɬɢɦ ɧɚ 
HS-294 T (EC50=0,18 μmol/dm3) ɭ 48-h ɬɪɟɬɦɚɧɭ ɢ ɩɪɟɦɚ MCF-7 (EC50=4,0372 μmol/dm3) ɭ 24-h ɬɪɟɬɦɚɧɭ. ɍɤɨɥɢɤɨ ɫɟ ɩɨɪɟɞɢ ɫɟɧɡɢɬɢɜɧɨɫɬ ʄɟɥɢʁɫɤɢɯ ɥɢɧɢʁɚ ɩɨ ɩɨʁɟɞɢɧɚɱɧɢɦ ɞɭɠɢɧɚɦɚ 
ɬɪɟɬɦɚɧɚ, ɧɚɧɨɤɨɦɩɨɡɢɬ ɢɫɩɨʂɚɜɚ ɧɚʁɜɟʄɢ ɰɢɬɨɬɨɤɫɢɱɧɢ ɟɮɟɤɚɬ ɧɚ HS-294 T (EC50=0,0438 μmol/dm3) ɭ 72-h ɬɪɟɬɦɚɧɭ, ɡɚɬɢɦ ɧɚ U-251 (EC50=0,16 μmol/dm3) ɭ 48-h ɬɪɟɬɦɚɧɭ ɢ ɩɪɟɦɚ MCF-
7 (EC50=2,22 μmol/dm3) ɭ 24-h ɬɪɟɬɦɚɧɭ. ɉɪɢɦɟɧɨɦ ɫɟɪɢʁɟ ɪɚɡɥɢɱɢɬɢɯ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɞɨɛɢʁɟɧ ʁɟ ɜɪɟɦɟɧɫɤɢ- ɢ ɤɨɧɰɟɧɬɪɚɰɢɨɧɨ-ɡɚɜɢɫɬɚɧ ɟɮɟɤɚɬ. ɍɩɨɪɟɞɧɨɦ ɚɧɚɥɢɡɨɦ ɟɮɟɤɬɢɜɧɢɯ 
ɤɨɧɰɟɧɬɪɚɰɢʁɚ 50 (EC50) ɜɪɟɞɧɨɫɬɢ ɡɚ ɧɚɧɨɤɨɦɩɨɡɢɬ ɢ ɞɨɤɫɨɪɭɛɢɰɢɧ ɡɚɤʂɭɱɭʁɟ ɫɟ ɞɚ ʁɟ ɚɧɬɢɬɭɦɨɪɫɤɚ ɚɤɬɢɜɧɨɫɬ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɜɟʄɚ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɟɮɟɤɬɨɦ ɫɚɦɨɝ ɥɟɤɚ ɧɚ ɫɜɢɦ 
ʄɟɥɢʁɫɤɢɦ ɥɢɧɢʁɚɦɚ ɩɪɢ ɫɜɢɦ ɞɭɠɢɧɚɦɚ ɬɪɟɬɦɚɧɚ, ɨɫɢɦ 24-ɱɚɫɨɜɧɨɝ ɬɪɟɬɦɚɧɚ ɧɚ HS-294 T, 48-
ɱɚɫɨɜɧɨɝ ɬɪɟɬɦɚɧɚ ɧɚ HS-294 T, ɢ 72- ɱɚɫɨɜɧɨɝ ɬɪɟɬɦɚɧɚ ɧɚ U-251. Ɉɞɧɨɫ ɇɌ/Ɍ (ɤɨɥɢɱɧɢɤ 
ɜɪɟɞɧɨɫɬɢ ȿɋ50 ɧɟɬɭɦɨɪɫɤɢɯ ɢ ȿɋ50 ɜɪɟɞɧɨɫɬɢ ɬɭɦɨɪɫɤɢɯ ʄɟɥɢʁɚ) ɭɤɚɡɭʁɟ ɧɚ ɬɨ ɞɚ ɢ ɭ ɫɥɭɱɚʁɭ ɩɪɢɦɟɧɟ ɥɟɤɚ ɢ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɩɨɫɬɨʁɢ ɫɟɥɟɤɬɢɜɧɚ ɚɧɬɢɩɪɨɥɢɮɟɪɚɬɢɜɧɚ ɚɤɬɢɜɧɨɫɬ ɩɪɟɦɚ ɫɜɢɦ 
ɬɭɦɨɪɫɤɢɦ ʄɟɥɢʁɚɦɚ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɧɟɬɭɦɨɪɫɤɨɦ ʄɟɥɢʁɫɤɨɦ ɥɢɧɢʁɨɦ (ɨɞɧɨɫ ɇɌ/Ɍ ɜɟʄɢ ɨɞ 1), 
ɨɫɢɦ ɭ ɫɥɭɱɚʁɭ 24-ɱɚɫɨɜɧɨɝ ɬɪɟɬɦɚɧɚ ɧɚ HS-294 Ɍ ɢ 48-ɱɚɫɨɜɧɨɝ ɬɪɟɬɦɚɧɚ ɧɚ MDA-MB-231. ɇɚ 
ɨɫɧɨɜɭ ɪɟɡɭɥɬɚɬɚ ɫɟ ɡɚɤʂɭɱɭʁɟ ɞɚ ɧɚɧɨɤɨɦɩɨɡɢɬ ɦɨɠɟ ɛɢɬɢ ɨɛɟʄɚɜɚʁɭʄɢ ɭɧɭɬɚɪʄɟɥɢʁɫɤɢ ɧɨɫɚɱ ɡɚ 
ɟɮɢɤɚɫɧɭ ɞɨɫɬɚɜɭ ɚɧɬɢɧɟɨɩɥɚɫɬɢɱɧɨɝ ɥɟɤɚ ɞɨɤɫɨɪɭɛɢɰɢɧɚ ɭ ɬɭɦɨɪɫɤɟ ʄɟɥɢʁɟ ɢ ɞɚ ɫɟ 
ɰɢɬɨɬɨɤɫɢɱɧɨɫɬ ɢɫɬɨɝ ɦɨɠɟ ɩɨɪɟɞɢɬɢ ɫɚ ɰɢɬɨɬɨɤɫɢɱɧɨɲʄɭ ɤɨɦɟɪɰɢʁɚɥɧɨɝ ɞɨɤɫɨɪɭɛɢɰɢɧɚ. 
Ɋɟɡɭɥɬɚɬɢ ɟɦɛɪɢɨɬɨɤɫɢɱɧɨɫɬɢ ɤɨɞ ɡɟɛɪɚ ɪɢɛɚ ɭɤɚɡɭʁɭ ɧɚ ɫɦɚʃɟʃɟ ɫɜɟɭɤɭɩɧɟ ɬɨɤɫɢɱɧɨɫɬɢ, 
ɩɨɫɟɛɧɨ ɤɚɪɞɢɨɬɨɤɫɢɱɧɢɯ ɟɮɟɤɚɬɚ, ɬɟ ɩɨɜɟʄɚʃɚ ɛɟɡɛɟɞɧɨɫɬɢ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɭ ɩɨɪɟђɟʃɭ ɫɚ 
ɤɨɦɟɪɰɢʁɚɥɧɢɦ ɞɨɤɫɨɪɭɛɢɰɢɧɨɦ. ȿɦɛɪɢɨɧɢ ɡɟɛɪɢɰɚ ɬɪɟɬɢɪɚɧɢ ɧɚɧɨɤɨɦɩɨɡɢɬɨɦ ɫɭ ɢɦɚɥɢ 
ɡɧɚɱɚʁɧɨ ɜɟʄɭ ɫɬɨɩɭ ɩɪɟɠɢɜʂɚɜɚʃɚ ɢ ɦɚʃɟ ɨɦɟɬɚʃɟ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɮɭɧɤɰɢʁɚ ɧɟɝɨ 
ɟɦɛɪɢɨɧɢ ɬɪɟɬɢɪɚɧɢ ɢɫɬɢɦ ɤɨɧɰɟɧɬɪɚɰɢʁɚɦɚ ɫɚɦɨɝ ɞɨɤɫɨɪɭɛɢɰɢɧɚ, ɲɬɨ ɭɤɚɡɭʁɟ ɞɚ ʁɟ ɭɤɭɩɧɚ 
ɬɨɤɫɢɱɧɨɫɬ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɞɨɤɫɨɪɭɛɢɰɢɧɨɦ ɦɚʃɚ. 
 ɇɚɧɨɤɨɦɩɨɡɢɬ ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɛɢɰɢɧ ʁɟ ɨɤɚɪɚɤɬɟɪɢɫɚɧ ɛɪɨʁɧɢɦ ɮɢɡɢɱɤɨ-ɯɟɦɢʁɫɤɢɦ ɦɟɬɨɞɚɦɚ. 
Ɋɚɱɭɧɚɪɫɤɟ ɫɢɦɭɥɚɰɢʁɟ, ɦɢɤɪɨɫɤɨɩɫɤɢ ɢ ɫɩɟɤɬɪɨɫɤɨɩɫɤɢ ɩɨɞɚɰɢ, ɤɚɨ ɢ ɪɟɡɭɥɬɚɬɢ ɛɢɨɥɨɲɤɢɯ 
ɢɫɩɢɬɢɜɚʃɚ ɭɤɚɡɭʁɭ ɧɚ ɬɨ ɞɚ ɧɟɤɨɜɚɥɟɧɬɧɟ ɢɧɬɟɪɚɤɰɢʁɟ ɢɡɦɟђɭ ɮɭɥɟɪɟɧɨɥɫɤɢɯ ɧɚɧɨɱɟɫɬɢɰɚ ɢ 
ɞɨɤɫɨɪɭɛɢɰɢɧɚ ɦɨɝɭ ɛɢɬɢ ɤʂɭɱɧɢ ɤɨɪɚɤ ɭ ɫɬɜɚɪɚʃɭ ɫɢɧɟɪɝɢɫɬɢɱɤɨɝ ɧɚɧɨɫɢɫɬɟɦɚ ɡɚ ɞɨɫɬɚɜɭ 
ɚɧɬɢɧɟɩɥɚɫɬɢɱɧɨɝ ɥɟɤɚ ɞɨɤɫɨɪɭɛɢɰɢɧɚ ɭ ɛɢɨɥɨɲɤɢɦ ɫɢɫɬɟɦɢɦɚ. 
 
VIII     ɈɐȿɇȺ ɇȺɑɂɇȺ ɉɊɂɄȺɁȺ ɂ ɌɍɆȺɑȿȵȺ ɊȿɁɍɅɌȺɌȺ ɂɋɌɊȺɀɂȼȺȵȺ 
 
Ʉɚɧɞɢɞɚɬ ɦɚɫɬɟɪ Ⱦɚɧɢɰɚ Јɨɜɢʄ ʁɟ ɫɩɪɨɜɟɥɚ ɢɫɬɪɚɠɢɜɚʃɚ ɭ ɫɤɥɚɞɭ ɫɚ ɩɥɚɧɨɦ ɞɚɬɢɦ ɭ ɩɪɢʁɚɜɢ 
ɬɟɦɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ. ȼɟɨɦɚ ʁɟ ɫɬɭɞɢɨɡɧɨ ɢ ɩɨɫɬɭɩɧɨ ɩɪɢɫɬɭɩɢɥɚ ɨɛɪɚɞɢ ɢ ɚɧɚɥɢɡɢ 
ɜɟɥɢɤɨɝ ɛɪɨʁɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɯ ɩɨɞɚɬɚɤɚ ɞɨɛɢʁɟɧɢɯ ɛɪɨʁɧɢɦ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɦ ɩɪɢɫɬɭɩɢɦɚ ɢ 
ɛɢɨɥɨɲɤɢɦ ɢɫɬɪɚɠɢɜɚʃɢɦɚ, ɤɨʁɢ ɫɭ ɭɫɩɟɲɧɨ ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɢ ɭ ɞɨɛɪɨ ɨɫɦɢɲʂɟɧɟ ɰɟɥɢɧɟ 
ɰɟɥɢɧɟ. Ɍɟɤɫɬ ɨɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ɧɚ ʁɚɫɚɧ ɢ ɪɚɡɭɦʂɢɜ ɧɚɱɢɧ ɨɩɢɫɭʁɟ ɬɟɦɭ ɢɫɬɪɚɠɢɜɚʃɚ ɢ 
ɩɪɢɤɚɡɭʁɟ ɪɟɡɭɥɬɚɬɟ ɪɚɞɚ ɫɚ ɫɜɢɦ ɧɟɨɩɯɨɞɧɢɦ ɬɟɯɧɢɱɤɢɦ ɢ ɬɟɨɪɢʁɫɤɢɦ ɞɟɬɚʂɢɦɚ. Ɋɟɡɭɥɬɚɬɢ 
ɢɫɬɪɚɠɢɜɚʃɚ ɫɭ ɩɪɟɡɟɧɬɨɜɚɧɢ ɫɢɫɬɟɦɚɬɢɱɧɨ, ɫɜɟɨɛɭɯɜɚɬɧɨ ɢ ʁɚɫɧɨ ɭ ɜɢɞɭ ɫɥɢɤɚ, ɬɚɛɟɥɚ ɢ 
ɞɢɫɤɭɫɢʁɟ. ɍɫɩɟɲɧɨ ɫɭ ɩɪɢɦɟʃɟɧɟ ɫɚɜɪɟɦɟɧɟ ɦɟɬɨɞɟ ɮɢɡɢɱɤɨ-ɯɟɦɢʁɫɤɟ ɤɚɪɚɤɬɟɪɢɡɚɰɢʁɟ. Ʉɪɨɡ 
ɩɪɢɤɚɡ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢʁɭ ɪɟɡɭɥɬɚɬɚ ɛɢɨɥɨɲɤɢɯ ɢɫɩɢɬɢɜɚʃɚ, ɤɚɧɞɢɞɚɬ ʁɟ ɩɨɤɚɡɚɥɚ ɞɨɛɪɨ 
ɩɨɡɧɚɜɚʃɟ ɨɜɟ ɦɚɬɟɪɢʁɟ ɢ ɫɩɨɫɨɛɧɨɫɬ ɡɚ ɢɧɬɟɪɞɢɫɰɢɩɥɢɧɚɪɧɢ ɪɚɞ, ɩɨɜɟɡɢɜɚʃɟ ɢ ɢɫɬɢɰɚʃɟ 
ɜɚɠɧɢɯ ɪɟɡɭɥɬɚɬɚ ɚɤɬɭɟɥɧɟ ɢ ɤɨɦɩɥɟɤɫɧɟ ɩɪɨɛɥɟɦɚɬɢɤɟ ɫɚ ɡɧɚɱɚʁɧɢɦ ɩɨɬɟɧɰɢʁɚɥɨɦ ɩɪɢɦɟɧɟ. 
 
Ʉɨɦɢɫɢʁɚ ʁɟɞɧɨɝɥɚɫɧɨ ɩɨɡɢɬɢɜɧɨ ɨɰɟʃɭʁɟ ɧɚɱɢɧ ɩɪɢɤɚɡɚ ɪɟɡɭɥɬɚɬɚ, ɞɢɫɤɭɫɢʁɭ ɢ ɬɭɦɚɱɟʃɟ 
ɪɟɡɭɥɬɚɬɚ, ɤɚɨ ɢ ɢɡɜɨђɟʃɟ ɡɚɤʂɭɱɚɤɚ ɤɨʁɢ ɞɚʁɭ ʁɚɫɧɟ ɨɞɝɨɜɨɪɟ ɧɚ ɩɨɫɬɚɜʂɟɧɟ ɰɢʂɟɜɟ. 
 
  
IX        ɄɈɇȺɑɇȺ ɈɐȿɇȺ ȾɈɄɌɈɊɋɄȿ ȾɂɋȿɊɌȺɐɂȳȿ: 
1. Ⱦɚ ɥɢ ʁɟ ɞɢɫɟɪɬɚɰɢʁɚ ɧɚɩɢɫɚɧɚ ɭ ɫɤɥɚɞɭ ɫɚ ɨɛɪɚɡɥɨɠɟʃɟɦ ɧɚɜɟɞɟɧɢɦ ɭ ɩɪɢʁɚɜɢ ɬɟɦɟ  
Ⱦɚ, Ʉɨɦɢɫɢʁɚ ɨɰɟʃɭʁɟ ɞɚ ʁɟ ɞɨɤɬɨɪɫɤɚ ɞɢɫɟɪɬɚɰɢʁɚ ɭɪɚђɟɧɚ ɢ ɧɚɩɢɫɚɧɚ ɭ ɩɨɬɩɭɧɨɫɬɢ ɭ ɫɤɥɚɞɭ ɫɚ 
ɨɛɪɚɡɥɨɠɟʃɢɦɚ ɧɚɜɟɞɟɧɢɦ ɭ ɩɪɢʁɚɜɢ ɬɟɦɟ. 
2. Ⱦɚ ɥɢ ɞɢɫɟɪɬɚɰɢʁɚ ɫɚɞɪɠɢ ɫɜɟ ɛɢɬɧɟ ɟɥɟɦɟɧɬɟ 
Ⱦɚ, ɞɢɫɟɪɬɚɰɢʁɚ ɫɚɞɪɠɢ ɫɜɟ ɛɢɬɧɟ ɟɥɟɦɟɧɬɟ-ɞɟɮɢɧɢɫɚʃɟ ɬɟɦɟ ɢɫɬɪɚɠɢɜɚʃɚ, ɩɪɟɝɥɟɞ ɩɨɫɬɨʁɟʄɢɯ 
ɚɤɬɭɟɥɧɢɯ ɢɫɬɪɚɠɢɜɚʃɚ, ʁɚɫɚɧ, ɞɟɬɚʂɚɧ ɢ ɩɪɟɝɥɟɞɚɧ ɩɪɢɤɚɡ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɯ ɪɟɡɭɥɬɚɬɚ ɢ 
ʃɢɯɨɜɭ ɞɢɫɤɭɫɢʁɭ, ɫɩɢɫɚɤ ɥɢɬɟɪɚɬɭɪɟ ɢ ɡɚɤʂɭɱɚɤ.  
3. ɉɨ ɱɟɦɭ ʁɟ ɞɢɫɟɪɬɚɰɢʁɚ ɨɪɢɝɢɧɚɥɚɧ ɞɨɩɪɢɧɨɫ ɧɚɭɰɢ 
Ʉɨɦɢɫɢʁɚ ɫɦɚɬɪɚ ɞɚ ɨɜɚ ɞɨɤɬɨɪɫɤɚ ɞɢɫɟɪɬɚɰɢʁɚ ɢɦɚ ɫɜɟ ɛɢɬɧɟ ɟɥɟɦɟɧɬɟ ɨɪɢɝɢɧɚɥɧɨɝ ɧɚɭɱɧɨɝ 
ɪɚɞɚ, ɱɢʁɢ ɫɟ ɨɪɢɝɢɧɚɥɚɧ ɧɚɭɱɧɢ ɞɨɩɪɢɧɨɫ ɧɚɭɰɢ ɨɝɥɟɞɚ ɤɚɤɨ ɭ ɮɭɧɞɚɦɟɧɬɚɥɧɨɦ, ɬɚɤɨ ɢ ɭ ɲɢɪɟɦ 
ɚɩɥɢɤɚɬɢɜɧɨɦ ɡɧɚɱɚʁɭ, ɝɞɟ ɫɟ ɤɚɨ ɩɨɫɟɛɚɧ ɧɚɭɱɧɢ ɞɨɩɪɢɧɨɫ ɨɜɟ ɞɢɫɟɪɬɚɰɢʁɟ ɢɡɞɜɚʁɚ ɞɨɛɢʁɚʃɟ 
ɧɨɜɨɝ ɛɢɨɥɨɲɤɢ ɚɤɬɢɜɧɨɝ ɧɚɧɨɤɨɦɩɨɡɢɬɚ ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ ɭɡ ɡɧɚɱɚʁɧɨ ɫɦɚʃɟɧɨ 
ɤɚɪɞɢɨɬɨɤɫɢɱɧɨ ɞɟʁɫɬɜɨ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɤɨɦɟɪɰɢʁɚɥɧɢɦ ɥɟɤɨɦ ɞɨɤɫɨɪɭɛɢɰɢɧɨɦ. 
Ⱦɟɬɚʂɧɨɦ ɚɧɚɥɢɡɨɦ ɢɡɜɟɲɬɚʁɚ ɬɟɫɬɢɪɚʃɚ ɧɚ ɩɥɚɝɢʁɚɪɢɡɚɦ ɩɪɢɦɟɧɨɦ ɫɨɮɬɜɟɪɚ iThenticate 
(https://www.ithenticate.com/), Ʉɨɦɢɫɢʁɚ ɡɚɤʂɭɱɭʁɟ ɞɚ ʁɟ ɨɜɚ ɞɨɤɬɨɪɫɤɚ ɞɢɫɟɪɬɚɰɢʁɚ ɨɪɢɝɢɧɚɥɧɨ 
ɞɟɥɨ ɢ ɞɚ ɧɟ ɩɪɟɞɫɬɚɜʂɚ ɩɥɚɝɢʁɚɬ. 
4. ɇɟɞɨɫɬɚɰɢ ɞɢɫɟɪɬɚɰɢʁɟ ɢ ʃɢɯɨɜ ɭɬɢɰɚʁ ɧɚ ɪɟɡɭɥɬɚɬ ɢɫɬɪɚɠɢɜɚʃɚ 
Ʉɨɦɢɫɢʁɚ ʁɟ ɦɢɲʂɟʃɚ ɞɚ ɨɜɚ ɞɨɤɬɨɪɫɤɚ ɞɢɫɟɪɬɚɰɢʁɚ ɧɟ ɫɚɞɪɠɢ ɧɟɞɨɫɬɚɬɤɟ. 
X        ɉɊȿȾɅɈȽ: 
ɇɚ ɨɫɧɨɜɭ ɭɤɭɩɧɟ ɨɰɟɧɟ ɞɢɫɟɪɬɚɰɢʁɟ, Ʉɨɦɢɫɢʁɚ ɩɪɟɞɥɚɠɟ ɞɚ ɫɟ ɞɨɤɬɨɪɫɤɚ ɞɢɫɟɪɬɚɰɢʁɚ ɩɨɞ 
ɧɚɡɢɜɨɦ: „ɋɢɧɬɟɡɚ, ɤɚɪɚɤɬɟɪɢɡɚɰɢʁɚ ɢ ɛɢɨɥɨɲɤɚ ɢɫɩɢɬɢɜɚʃɚ ɮɭɥɟɪɟɧɨɥ/ɞɨɤɫɨɪɭɛɢɰɢɧ 
ɧɚɧɨɤɨɦɩɨɡɢɬɚ” ɩɪɢɯɜɚɬɢ, ɚ ɤɚɧɞɢɞɚɬɭ ɨɞɨɛɪɢ ɨɞɛɪɚɧɚ. 
 
  ɉɈɌɉɂɋɂ ɑɅȺɇɈȼȺ ɄɈɆɂɋɂЈȿ   
 
 
ɞɪ Ђɟɧђɢ ȼɚɲɬɚɝ, ɪɟɞɨɜɧɢ ɩɪɨɮɟɫɨɪ, ɩɪɟɞɫɟɞɧɢɤ ɤɨɦɢɫɢʁɟ 
 
 
ɞɪ Ⱥɥɟɤɫɚɧɞɚɪ Ђɨɪђɟɜɢʄ, ɪɟɞɨɜɧɢ ɩɪɨɮɟɫɨɪ, ɦɟɧɬɨɪ 
 
 
ɞɪ Ɇɢɥɚɧ ȼɪɚɧɟɲ, ɜɚɧɪɟɞɧɢ ɩɪɨɮɟɫɨɪ, ɱɥɚɧ 
 
 
ɞɪ ȼɥɚɞɢɦɢɪ ɋɪɞɢʄ, ɪɟɞɨɜɧɢ ɩɪɨɮɟɫɨɪ, ɱɥɚɧ  
 
 
ɞɪ ɇɢɤɨɥɚ Ʉɧɟɠɟɜɢʄ, ɜɢɲɢ ɧɚɭɱɧɢ ɫɚɪɚɞɧɢɤ, ɱɥɚɧ 
 
 
ɞɪ Јɚɫɦɢɧɤɚ Ɇɪђɚɧɨɜɢʄ, ɧɚɭɱɧɢ ɫɚɪɚɞɧɢɤ, ɱɥɚɧ 
 
ɍ ɇɨɜɨɦ ɋɚɞɭ, 25.12.2017.  
